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Introduction
Frontal fibrosing alopecia (FFA) is a form of scarring hair loss that is characterized by hair follicle destruction in a fronto-temporo-parietal distribution [1] . FFA is most commonly detected in postmenopausal women, and thus a hormonal etiology has been suggested [1] . However, histologically FFA appears to be a lymphocyte-mediated alopecia. Thus, most authors presently favor an immune pathogenesis and often categorize FFA as a clinical variant of lichen planopilaris [2] . Associated autoimmune connective tissue diseases have been reported in patients with FFA [3, 4] . We present a case of FFA in a woman with primary biliary cirrhosis (PBC) and polymyalgia rheumatica (PMR), suggesting an association between these clinical entities and supporting a potential autoimmune etiology of FFA [2] . To our knowledge, there is one reported case of PBC in a patient with FFA [5] and no reported case of PMR in a patient with FFA.
Case Report
A 59-year-old Caucasian woman with a 2-year history of progressive frontal hairline recession and eyebrow thinning was referred to the Hair Disorders Clinic at the Wake Forest Department of Dermatology. She reported no other associated symptoms. At the time of presentation, she was using clobetasol 0.05% foam for scalp hair loss, topical tacrolimus ointment for eyebrow hair loss, and prednisone 20 mg for PMR and ursodiol for PBC. She also had received intralesional triamcinolone injections (5 mg/ml) to her scalp in the past. Clinical examination showed band-like scarring alopecia of the frontotemporal hairline, with perifollicular erythema, follicular prominence, and scale ( fig. 1 , 2 ) . The hair pull test was negative. The eyebrows were scant with few intact terminal hairs. There were no other skin, oral mucosal, or nail findings. Outside medical records reported a history of oral lichen planus, which had resolved without treatment. The patient's clinical presentation was indicative of FFA and further histological examination was deemed unnecessary for diagnosis. In addition to her current therapy, the patient was started on topical minoxidil 5% applied daily, finasteride 2.5 mg daily, and doxycycline 100 mg twice daily.
Discussion
FFA, PBC, and PMR are described as autoimmune and/or immune-mediated diseases because they are caused by a disrupted immune response to some components of hair follicles, bile ducts, and joint synovium, respectively [1, 6, 7] . PBC is an autoimmune disease characterized by injury of small and medium-sized bile ducts, leading to liver cirrhosis and liver failure [6] . Ninety-five percent of patients with PBC have antimitochondrial antibodies on serological testing [6] . Patients with PBC, particularly women, have a higher concomitant likelihood of autoimmune disease, with ∼ 50% reporting an additional autoimmune process [6] . Associated autoimmune disorders and their frequencies include Sjögren's syndrome (7-34%), Hashimoto's thyroiditis (11-13%), and rheumatoid arthritis (3-8%) [6] . PMR is an inflammatory, presumably autoimmune, rheumatic condition characterized by aching and morning stiffness in the shoulders, hip girdle, and neck. An association between PMR and PBC has been reported, but the frequency of concomitant disease presentation is not known [7] [8] [9] .
Autoimmune and immune-mediated diseases share numerous features and coexist with significant frequency in the same individuals. For this reason, we believe that the presentation of FFA, as in this patient with PBC and PMR, is not coincidental and is likely underreported. FFA has been previously associated with other immune-mediated disorders, such as lupus erythematosus, Hashimoto's thyroiditis, and rheumatoid arthritis [3, 4] . Additionally, the coexistence of PBC in patients with lichen planus and oral lichen planus has been described in the literature [10] [11] [12] . Koulentaki et al. [13] reported that the incidence rates of cutaneous lichen planus and oral lichen planus in patients with PBC were 10.2% (5/29 cases) and 8.2% (4/49), respectively. As previously mentioned, FFA is considered by many to be variant of lichen planopilaris [2] , which may be further substantiated by our patient's history of oral lichen planus. The association of FFA with PBC and/or PMR may support the theory that the pathophysiology of FFA is primarily T cell-mediated. Biopsied tissue in FFA shows a lymphocytic infiltrate characteristically at the level of the infundibulum and isthmus, sparing the lower portion of the hair follicle [1] . The infiltrate shows a T cell predominance, staining positive for CD45RO, which is a pan-T cell marker. Additional staining shows prominent CD4 positivity as well as CD8, CD43, and CD3. Antibodies to CD20 for B lymphocytes stain less than 5% of the lymphocytic infiltrate [2] . Similarly, the lymphocytic infiltrate of PMR and PBC consists mainly of T lymphocytes, which are almost all CD45RO-positive [14, 15] . In PBC, the autoreactive lymphocytes are predominantly CD4+ and CD8+ T cells, which are specific for peptides encoded by the E2 components of pyruvate dehydrogenase complexes (PDC-E2) [15] . Further immunophenotyping studies of FFA can help elucidate the etiology of FFA as an autoimmune disease.
Another connection is that both PBC and PMR occur with increased frequency in women, as does FFA. The idea that there is a hormonal role in the etiology of these diseases has been raised [1, 16] . Some PBC genetic research proposes that immune tolerance is related to genes on the X chromosome [16] . One study suggested that women with PBC are more likely to have monosomy of the X chromosome compared to healthy controls or those with hepatitis C [17] . To our knowledge, the role of immune tolerance genes on the X chromosomes of patients with FFA has not been proposed or examined yet, and thus may be another area for future study.
Additionally, genome-wide associated studies for PBC and PMR point to a possible genetic susceptibility through polymorphism of the HLA-DR8 and HLA-DPB1 genes [18, 19] for PBC and the HLA-DRB1 * 04 gene for PMR [20] . An associated HLA gene has not been discovered for FFA yet. A commonality of HLA polymorphism between FFA, PBC, and/or PMR may further suggest genetic overlap between these diseases.
The potential association of PBC with FFA is important when considering treatment options for FFA. Certain medications such as hydroxychloroquine, mycophenolate mofetil, and methotrexate, which are occasionally used to treat FFA, cannot be used in patients with liver disease. Therefore physicians should be aware of the potential association between these diseases and should screen patients for signs and symptoms of liver dysfunction and obtain liver biochemical and function tests, including alkaline phosphatase, antimitochondrial antibodies, and antinuclear antibodies, prior to starting these medications.
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